Due to the high demand for wear and friction tests in industry, caused by high costs of field tests, preceding experiments with a model test rig like the SRV®3 test rig is common practice. With earlier SRV test rigs only horizontal movement of the test sample can be realized, thus effects of oil adhesion and wear particle removal can be significantly different to real applications. Using the new SRV ® 4 [1] up to 90° inclination of the tribological interacting surfaces is possible. To isolate the effects of inclination on lubrication conditions and wear particle concentration, experiments with different parameters and samples have been made (e.g. piston ring cylinder liner contact). Diverse sample material, fresh oil and artificially aged oil were used. To investigate different oil conditions in the tribocontact selected experiments with and without oil circuit were made. The oil alterations during the model tests were determined by infrared spectroscopy (IR) and by inductive coupled plasma atomic emission spectroscopy (ICP-AES). The friction coefficient and the wear rate measured during the experiments and the surface topography of the samples measured by confocal microscopy after the test run showed strong dependence on inclination.
INTRODUCTION
With earlier SRV® test rigs only horizontal movement of the test sample can be realized, thus effects of oil adhesion and wear particle removal are significantly different to real applications. The AC²T-SRV® test rig (see figure 1 ) is a special version of the new SRV® 4 test rig, that on the AC²T-SRV® test rig one has two possibilities for changing the degree of inclination of the tribological interacting surfaces (y-axis: 0 to 90°; x-axis: 0 to 180°). Test runs with inclination make it necessary to use a special sample holder to supply the contact zone with oil or to collect the oil, which drains from the contact zone. 
SAMPLES AND SAMPLE HOLDERS
To simulate the piston ring cylinder liner contact, a special sample holder was designed. The piston ring holder makes it possible to reduce slightly the piston ring diameter to the diameter of the cylinder liner (see figure 2) . In addition the holder has a self-aligning function around the x-axis. From real cylinder liners, liner segments as samples were machined. The cylinder liner segment was fixed in a special holder, which enables one to arrange optimally the position of the segment in the holder, independent from machining tolerances (see figure  2) . Thus an optimal tribocontact between piston ring segment and cylinder liner segment was realized. In addition the sample holder is designed as an oil bath, which makes it possible to run a closed oil circuit and to collect the wear particles.
Samples
Figure 2. Sample and sample holder
To determine the oil alterations and wear particle development during the test runs it is necessary to use a closed oil circuit (see figure 3 ). Otherwise the calculation of several parameters, which strongly depend on the ratio of the oil volume of the measured sample to the total oil volume in the oil circuit, is not possible with the targeted measurement accuracy. The investigation of the wear zone on the piston ring is very complicated, because of the shape and production tolerances of the sample.
Tests with a closed oil circuit make it possible to detect on the one hand by infrared spectroscopy the changes in the oil during the test, and on the other hand by inductive coupled plasma atomic emission spectroscopy the wear particle generation during the test run. Combining the 3D microscopy and the chemical-physical analysis makes it possible to calculate the wear rate in the range of nanometers per hour. 
